The splenic cells were examined for intracellular fat by fixing wet films in formalin vapour, staining with Scharlach R. and counterstaining with haemalum in over 50 per cent. of the cases. In fourteen instances coarse or fine fat droplets were seen in the cytoplasm of certain of the polymorphonuclear and endothelial cells. The condition was mllost marked in the cases of acute infection. Fat was never found I From the Pathological Laboratories, St. Thomas's Hospital. in the lymphocytes, large or small. Sections were stained by the GramWeigert nmethod for fibrin in a large majority of the acute cases. Fibrin was found in the splenic pulp or sinuses on only four otcasions. These were made up of two cases of pneumonia, one case of epidemic cerebrospinal meningitis, and one of acute septic peritonitis. In the latter case the fibrin-formation was present only immediately beneath the inflamed capsule. In a few other cases a network of fibrin was found confined to the blood-vessels.
An increase of fibrous tissue in the spleen and thickening of the splenic capsule was observed in about one-third of the cases examined, these being mainly instances of long-standing disease. The spleens from cases of cirrhosis of the liver showed fibrotic thickening of the capsule, usually of a marked degree, and a great increase in the amount of fibrous tissue in the interior of the organ. The trabeculae were more numerous and thicker, and the walls of the sinuses greatly thickened.
In all our cases of pernicious anaemia there was fibrosis of a greater or less degree, though thickening of the capsule was found only on one occasion. In cases of long-standing cardiac disease similar changes were seen in a few instances. Thickening of the walls of the arteries was commonly observed, especially in the case of old subjects. In no other groups of cases were these changes seen, except in isolated instances. This increase of fibrous tissue was found on five occasions in the spleens of infants under 3 years of age, the causes of death being respectively sepsis and broncho-pneumonia, measles, acute lymphtemia, epidemic cerebrospinal meningitis and marasmus. In all of those the increase of fibrous tissue was slight. Thrombosis of bloodvessels was noticed several times, and calcification of the vessel-walls in one or two instances. Areas of focal necrosis wvere present in two cases of typhoid fever.
BACTERIOLOGY.
Film preparations of the splenic juice were made in every instance where cultures were taken, and stained with Leishman's blood-stain.
Cultivation experiments were mnade from a selected area from the interior of the spleen, the surface of which had been rendered sterile in the usual manner. Cultures were taken from more than one region in the spleen whenever it appeared to be advisable. Tubes of suitable media were inoculated according to the nature of the case.
-In Group I, which comprises the acute infective and non-infective diseases, a bacteriological examination was made on forty-five occasions, but in no -less than fourteen instances the cultures proved to be sterile, and no organisms were seen in the film preparations of the splenic juice. In four of the oases, however, cultures were sterile, but cocci were seen in the films. Particular attention mnust be drawn to certain facts of interest. Six cases of acute pneunmonia were investigated in the mnanner already indicated, but the pneumococcus was cultivated on only one occasion, and in this instance the bacillus of influenza had been isolated from the pus withdrawn from one pleural sac during life. Although the splenic juice was found to be sterile so often, yet cocci were seen in the films in no less than four of the cases. If we contrast these results with those obtained in typhoid fever, we find a striking comparison; out of four cases investigated the Bacillus typhosus was cultivated on each occasion, while bacilli were seen in the film preparations in three instances. It cannot be decided whether these differences are dependent upon the fact that the bodies are kept in a freezing chamber in the post-mortem room, and thereby the cultivation of the pneumococcus is rendered a matter of greater difficulty, but we know from experience that the pneumococcus can be grown from the splenic juice in pneumococcus infection in children where the bodies have not been subjected to such a low temperature. Of course, we cannot be certain that the cases of acute pneumonia we are recording were due to the pneumococcus; all we can say is that cocci were seen in film preparations of the splenic juice, that the patients had died from acute lobar pneumonia, and that cultures which were taken were sterile with the one example which grew the pneumococcus. The finding of the Bacillus typhosus is only what one would expect, as it is a matter of common knowledge that the bacillus can be readily grown from the spleen at the postmortem examination on cases of enteric fever. Out of the five cases recorded as acute septicaemia, the Streptococcus fwcalis, according to the classification of Andrewes and Horder, was obtained twice, and an atypical streptococcus once; in the remaining cases an atypical staphylococcus and a diphtheroid bacillus were isolated. The bacillus of influenza was obtained in one instance from a case of influenzal pygemia.
In Group II, which comprises the diseases presenting a chronic course, there is little of interest to record. We must refer, however, to the fact that we failed to grow streptococci from the splenic juice in seven fatal cases of pernicious aneinia. In fact, the bacteriological findings in all these cases were strikingly lacking in interest.
In Group III the chronic diseases with acute terminal infection are recorded, and out of this number reference must be made to the bacteriological findings in three cases of endo-pericarditis and one case of pernicious anaemia fatal from acute pneumonia. In the last-mentioned disease the Streptococcus pyogenes was isolated from the spleen and also from the heart blood; this case affords a striking contrast to the other cases of pernicious aniemia previously referred to. From the three cases of endo-pericarditis the Streptococcus pyogeenes was isolated once, the Streptococcus fecalis once, and the Staphylococcuts aureus once.
ENLARGEMENT OF THE SPLEEN.
In about one-half of the spleens examined the viscus was enlarged. This enlargement was due to a variety of causes. Disregarding those causes which may be termed accidental-e.g., infarction, macroscopic areas of necrosis, large areas of hemorrhage and areas of acute inflammation due to the presence of micro-organisms-the two most evident changes in the large spleens were: (a) The presence of an abnormal quantity of blood, either in the sinuses or elsewhere; (b) a thickening of the walls of the sinuses. In a majority of the spleens from cases dying from acute infection or toxamia the increase in the amount of blood was marked. The splenic sinuses appeared to be distended with red bloodcells, and in some cases the blood was not confined to the sinuses, but diffused throughout the splenic pulp. As is mentioned elsewhere in this paper, the red cells which fill the sinuses are commonly in process of haemolysis and disintegration.
In our series of cases the most striking examples of this distension of the sinuses were found in cases of typhoid fever, some cases *of pneumonia, septicaemia and pyaemia, toxaemic jaundice, and pernicious anaemia. In all our cases (8) of pernicious anaemia, the spleen showed some enlargement. In one case it weighed 36 oz. The distribution of the blood in this case was remarkable. There was a large -amount of pigment present, and the cells lining the walls of the sinuses contained numerous pigment granules which served to mark the limits of these spaces, while the sinuses themselves were practically empty. The splenic pulp was packed with an enormous number of large, illstaining red cells in process of destruction. The other main cause of general splenic enlargement-namely, fibrosis-was well seen in certain cases of chronic disease, more especially hepatic cirrhosis. Ten cases of this disease were examined, and in all in which the hepatic cirrhosis was well marked, a practically identical condition was found in the spleens. This consisted in a great thickening of the sinus-walls, due to a deposit of young fibrous tissue. While this fibrosis is evident throughout the sections of these spleens, it is especially well miiarked close to the endothelial lining of the sinuses. From this cause the sinuses may remain widely patent, though the spleen be almost empty of blood. Sections of such spleens give an excellent picture of the vascular network of the organ. It is scarcely necessary to mention that in a number .of cases fibrosis and distension of the sinuses with blood were coexistent. During the microscopical examuination of the sections the condition of the Malpighian bodies was investigated. The special points noted were their number and size, the presence or absence of " germ-centres," and the occurrence of cellular or other tissue-changes in and around them. With regard to number and size, allowance was made for the fact that in many instances the spleens examined were considerably enlarged either by the presence of blood in the sinuses or by the great increase of fibrous tissue in the splenic pulp. These factors, by separating the Malpighian bodies, tended to give a false impression of their number.
In the whole series of cases the condition of these bodies appears to be markedly dependent upon the age of the patients. In seventeen cases from children of 5 years of age and under they were poorly marked in only two, while in the majority of instances they were prominent, and in nine showed large " germ-centres" consisting of large cells. Out of the sixteen cases between the ages of 5 and 20 they were well marked or increased in size in seven instances; in the remainder they were reduced in size. In this series large " germ-centres" were only seen on one occasion-in a spleen from a case of thyroid enlargement with general lymphatic hyperplasia. In cases over 20 years of age the Malpighian bodies in two-thirds of the cases showed a distinct diminution in both number and size. " Germ-centres " were recognized on only two or three occasions. In the spleen from a case of streptococcal septicaemia in a man aged 23 the Malpighian bodies were very prominent with large centres. In those cases where " germ-centres" were recognized the cells forming them varied in type. In some they were of the small lymphoid group; in others they were larger and endothelial in character. Mitotic figures were seen in these endothelial cells on several occasions. In a few spleens from cases of acute disease nuclear fragmentation and disintegration of the lymphocytes in the Malpighian bodies was noticed, while the large cells in the centres had engulfed lymphocytes and their remains. Occasionally pigment was seen in the Malpighian bodies. Other changes noted were thickening of the central artery, a deposit of fine fibrous tissue in and around the Malpighian bodies, and of pink granular material at their centres. Amyloid change was seen in a case of lymphadenonma. In a case of marasmus in an infant with marked atrophy and fibrosis of the thymus the Malpighian bodies in the spleen were of nornmal size and showed prominent germ-centres with mitotic figures in the cells.
CYTOLOGICAL CHANGES.
(a) Finely Granular Polymorphonuclear Cells.-In the majority of instances of acute infectious diseases these cells, as one would expect, were present in excessive numbers in film preparations of the splenic juice. We may take, for example, seven cases of acute pneumonia; here the average percentage of this variety of cell was 22 per cent. The only instance amongst this series in which there was no excess of these cells occurred in a case of pneumjonia complicated by an empyema from which the bacillus of influenza was obtained in pure culture during life. In this case the lymphocytes numbered 70 per cent. and the endothelials 34 per cent. It must be pointed out, however, that the pneumococcus was obtained in pure culture from the spleen at the autopsy. Contrasting with these the four cases of typhoid fever, the polymorphonuclear cells amounted to only 4 per cent. In four examples of bronchopneumonia they averaged 29 per cent. The highest percentage of these cells met with was 40 per cent. Under this heading were included the finely granular cells with transitional nuclei. Phagocytosis of erythrocytes and bacteria by these cells was noted in some instances, but in the mrajority of cases this function was confined to the endothelial cells.
This excess of polymorphonuclear cells occurred in cases which were clinically instances of septic infection. In certain diseases without any such evidence of infection streptococci or staphylococci were cultivated from the splenic juice, but there was no excess of inflammatory leucocytes.
(b) Mononuclear Neutrophiles.-As a general rule, with excess of the finely graAular polymorphonuclear cells this variety of cell was present in abnormal num-bers. We ma,y quote, for exa,mple, a case of acute pneumonia with 33 per cent. of polvmorphonuclear and 7T5 per cent. of nononuclear. In a case of epidemic cerebrospinal meningitis there were 9 5 per cent. of the mononuclear neutrophiles and 16 per cent. of the polynuclear. The appearance of these mononuclear cells is precisely similar to that of the small neutrophilic myelocytes-of the bonemarrow.
(c) Coarsely Granular Eosinophiles.-These were imiet with in only smiall numbers, the highest percentage being only 1P7 per cent., and they resenmbled those normally found in the blood. An occasional large mononuclear eosinophile was seen.
(d) Lymphocytes. -Small and large lymiphocytes were the predominating cells present in the films, their proportion depending on the ratio of other cells present. The only change noted in these cells was the occasional occurrence of nuclear fragmentation.
(e) Endothelial Cells. Anl increased number of these cells was met with in most instances of acute bacterial infection. They were of several varieties; in somle the nucleus was smlall and dark and the cytoplasm basophilic: in others the nucleus was larger and paler, the cytoplasm stained less deeply and often contained " azur ggranules. In some instances the cells were vacuolated. These cells constitute the main phagocytes of the spleen and were seen ingesting red blood-corpuscles, pignlent and bacteria, and at times limphocytes. Mitosis and amitosis was coniimonly met with in these cells.
(f) Plasma-cells.-These cells were m-let with scattered through the sections in most instances and formed a sm-lall percentage of the cells present in the films. They were miiost nuimierous in a case of chronic endocarditis, where they totalled 4 per cent. They were never seen to be phagocytic.
(g) Giant-cells.-Small giant-cells of the lymphadenoid type were cominonly present, but usually in very smnall numbers. In one case of influenzal pyaemia they were numerous throughout the section. Nothing resembling the large type of giant-cell met with in bone-marrow was ever seen.
(h) Nucleated Red Blood-corpuscles.-In a certain number of instances where anaemia was present during life nucleated red cells, both normoblasts and megaloblasts, were seen in the splenic pulp. Their presence and numinber could be accounted for by the condition of the blood during life. In a film preparation froim the spleen of one case of pernicious anaemia they were found in large numbers, no fewer than eighty-six normoblasts and forty-six megaloblasts being met with while counting 1,000 white cells.
PHAGOCYTOSIS.
(a) Red Blood-corpuscles.-Previous observers have drawn attention to the frequency with which phagocytosis of red blood-corpuscles occurs in the spleen in certain acute and chronic diseases, especially typhoid and Malta fever. The findings in the present investigation were in accordance with these facts. The cells which take an active part in this phagocytosis are almost entirely endothelial cells which may be seen lying free in the lumina of the sinuses or attached to their walls. This phenomenon was observed in almost every spleen examined, but was much more marked in the case of certain diseases. As the extent of this process varies for the whole organ so it varies markedly as regards individual cells. In some cases the endothelial cells contained only one or two red blood-corpuscles; in others they were distended with red cells. The affinity of the engulfed red cells for acid dyes was often markedly decreased and strongly suggested the effect of haemolysis. As further evidence of this action, in some instances the splenic sinuses contained, in addition to faintly staining red corpuscles, a granular debris and a homogeneous substance suggesting serum, both of which stained with an acid dye. In Group I, which comprises the acute infective and non-infective diseases, phagocytosis of erythrocytes was often well shown. For instance, in the majority of cases of acute pneumonia (lobal and lobular) a marked degree of phagocytosis was recorded, but in typhoid fever this phenomenon was the outstanding feature of the sections. In the other groups of cases, the best examples of this condition were met with in pernicious anaemia. Here out of a total of eight cases this phenomenon was moderate in one, well marked in three, and present to a striking degree on two occasions.
(b) Pigment.-In the large majority of the cases in which phagocytosis of red cells was well niarked the spleen contained large quantities of pigment; this was scattered through the substance of the spleen, inside the wandering endothelial cells or in the cells lining the sinus walls. It was usually present in the form of golden brown or dark brown, occasionally almost black, granules, and gave a striking appearance to the sections. It was readily observed that the degree of pigmentation was in direct relation to the phagocytosis of the erythrocytes and the apparent haemolysis. As has previously been observed, the microchemical reaction for free iron was of little value in determining the amount of blood-destruction.
(c) Lymphocytes.-In a certain number of cases, mostly examples of acute infections, phagocytosis of lymphocytes by the endothelial cells was noted. In certain other cases, previously referred to, endothelial cells at the centres of the Malpighian bodies were devouring lymphocytes and their remains.
FIG. 3.
Drawing of a portion df the spleen from a case of pernicious anaemia; a large amount of pigment, in the form of dark granules, is present chiefly in the cells lining the splenic sinuses. The sinuses are not distended, but the spleen pulp is packed with faintly staining erythrocytes. The spleen was much enlarged,. 
